Assessment of interstitial water content of articular cartilage with T1 relaxation.
The interstitial water content typically increases in the early degeneration of articular cartilage. Previously, T(2) relaxation has been related to water content, yet it is known to be strongly affected by the collagen orientation. Articular cartilage plugs from the bovine patella, femur and tibia (N=20) were mapped for T(1) and T(2) at 9.4 T to test the ability of T(1) relaxation to reflect cartilage water content. As a reference, water and proteoglycan (PG) contents were determined. Significant (P<.01) linear associations were demonstrated between the relaxation rates and tissue water content (R(1): r=-.81, R(2): r=-.60) and PG content (R(1): r=.75). After adjustment for the tissue water content, partial correlation analysis did not show significant associations between the relaxation rates and tissue PG content. After the effect of PGs was removed, significant (P<.05) linear correlation between the relaxation rates and tissue water content (R(1): r=-.48, R(2): r=-.50) was observed. Thus, the spin-lattice relaxation rate is proposed to provide a biomarker for water content in articular cartilage.